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DETAILED ACTION 

Claim Rejections - 35 USC § 1 03 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious, at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-5 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wilkinson (US 4,955,205) in view of Forkosh et al. (US 6,494,053 B1). 

Regarding claim 1, Wilkinson discloses a dehumidifier (apparatus) that produces 
dehumidified air and utilizes a liquid desiccant for drying (as seen in Figure 3), the 
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dehumidifier comprising a liquid desiccant (72, 74, 78 - desiccant solution; Figures 3, 5, 
10) in two reservoirs (as seen in the illustration of Figure 3 below), one of which 
contains a higher desiccant concentration than the other (see col. 5, line 60 - col. 6, line 
13); a dehumidifier unit (13 - liquid desiccant dehumidification subsystem) into which 
moist air is introduced and from which less moist air is removed after dehumidification 
by liquid desiccant transferred thereto (see col. 4, lines 49-60; Figure 3); a regenerator 
unit (12 - absorption chiller refrigeration subsystem) which receives desiccant solution 
that has absorbed from the moist air and removes moisture from it (see col. 4, line 61 - 
col. 5, line 11; Figure 4); and a passageway (23 - heat exchanger) connecting the 
reservoirs (as seen in the illustration of Figure 3 below), a cooling tower (21 - cooling 
tower) that provides at least one non-desiccant fluid (water) at a temperature lower than 
the temperature of the liquid desiccant in one of the reservoirs (see col. 5, lines 39-50; 
Figure 3); and at least one heat exchanger (29 - cooling coils) situated in the one 
reservoir via which the liquid desiccant in the one reservoir is cooled by the at least one 
fluid (see col. 5, lines 39-50; Figure 3). 



io 
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Wilkinson does not expressly disclose details related to the steady state operation of the 
system. 

Forkosh et al. teach of a combined dehumidification and air conditioning system that is 
comprised Forkosh et al. further disclose that the system is comprised of a 
dehumidifying chamber (12) and regenerator chamber (32) that are mounted next to 
one another (as seen in Figure 4). Further disclosed is that the sumps/reservoirs (30A, 
30B) of the respective chambers are in fluid communication with one another via an 
aperture (202) (see col. 11, lines 38-54; col. 12 lines 7-24; Figure 4). Further disclosed 
is that during steady state operation, there is a net flow of moisture via the passageway 
between the two reservoirs. In addition, Wilkinson further discloses that during steady 
state operation, there is not a net flow of desiccant ions passed between the two 
reservoirs (see col. 12, lines 7-24). 

Regarding claim 1, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the existing system of Forkosh et al. by incorporating the 
system's steady state characteristics, as taught by Wilkinson, so that the efficiency and 
drying capacity of the regeneration is maintained (see col. 10 line 62 - col. 11, line 5; 
col. 12, lines 7-24), thus ensuring that the system operates efficiently and is cost 
effective. 

Regarding claim 2, Wilkinson discloses at least one of the at least one fluids comprises 
water (see col. 2, lines 39-50). 

Regarding claim 3, Wilkinson discloses at least one of the at least one fluids comprises 
air (the water that is circulated through the cooling tower [21], loop [27] and cooling coil 
[29] is capable of being evaporated by the ambient atmospheric air that passes through 
the cooling tower; col. 2, lines 39-50; Specification, page 6, lines 16-20). 
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Regarding claim 4, Wilkinson discloses said cooling tower comprises at least one 
cooling chamber (volume enclosed within cooling tower [21]; Figure 3) through which air 
flows (as seen in Figure 3), and which contains water which evaporates into said air (the 
water that is circulated through the cooling tower [21], loop [27] and cooling coil [29] is 
capable of being evaporated by the ambient atmospheric air that passes through the 
cooling tower; col. 2, lines 39-50; Specification, page 6, lines 16-20), wherein the at 
least one fluid comprises one or both of air exiting at least one of the at least one 
cooling chambers and water cooled in at least one of the at least one cooling chambers 
(as seen in Figure 3). 

Regarding claim 5, Wilkinson discloses the water in at least one of the at least one 
cooling chambers is dispersed into the air in said cooling chamber (as seen in Figure 3). 

Wilkinson does not expressly disclose that the water within the cooling chamber is 
sprayed into the air that passes through the chamber. However as seen in Figure 3, 
Wilkinson discloses the use of two sprayers to dispense desiccant within the system's 
subsystems. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the existing system of Wilkinson by incorporating a sprayer to spray the 
cooling tower's water into the air that passes through the cooling tower, so that the 
water is capable of being more evenly dispersed with the ambient air, thus increasing 
the cooling tower's efficiency. 

Regarding claim 7, Wilkinson discloses at least some of the air flowing through at least 
one of the at least one cooling chambers comprises air that has not been dehumidified 
by the dehumidifier (dry air to building; Figure 10). 

Regarding claim 8, Wilkinson discloses at least one of the at least one heat exchangers 
is in thermal contact with at least one of the at least one cooling chambers (in order for 
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the cooling coil [29] to be utilized as a heat exchanger, it is obvious that the fluid 
circulated through the cooling coil [29] and cooling tower [21] must exhibit some sort of 
temperature gradient and thus, placing the cooling coil [29] and cooling tower [21] in 
thermal contact with each other; col. 5, lines 39-59; Figure 3). 

Regarding claim 9, Wilkinson discloses a desiccant pump (25 - pump means) which 
pumps the desiccant through at least one of the at least one heat exchangers (29 - 
heating coil) (as seen in Figure 3). 

Regarding claim 10, Wilkinson discloses a desiccant reservoir (34 - dehumidifier sump), 
wherein the liquid desiccant utilized by the dehumidifier is contained at least part of the 
time in the desiccant reservoir (see col. 5, lines 12-38), and at least one of the at least 
one heat exchangers is in thermal contact with the desiccant reservoir (cooling fluid is 
circulated from the cooling tower [21] to the cooling coil [29] via loop [27] wherein 
sprayed desiccant [33] exchanges heat with the cooling fluid, thus placing the cooling 
coils [29] in thermal contact with the liquid desiccant in the dehumidifier sump [34]; col. 
5, lines 25-59; Figure 3). 

Claims 25-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wilkinson 
as modified by Forkosh et al., and further in view of Saito (US 3,266,784). 

Regarding claim 25, Wilkinson discloses a dehumidifying section (13 - liquid desiccant 
dehumidification subsystem); a dehumidifying section reservoir of said at least two 
reservoirs containing at least some of the liquid desiccant (as seen in Figures 3, 5, 10). 

Regarding claims 26 and 27, Wilkinson discloses a regenerating section (12 - 
absorption chiller refrigeration subsystem); a regenerating section reservoir of said at 
least two reservoirs containing at least some of the liquid desiccant (as seen in Figures 
3,5,10). 
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Wilkinson as modified by Forkosh et al. do not expressly disclose dehumidifying or 
regenerating section elements and details related thereto. 

Saito teaches of a dehumidification unit that is comprised of rotary drums (5, 6) that 
circulate liquid desiccant in and out of the unit's dehumidification and regeneration 
reservoirs (1,2- absorption tower, regeneration tower) (as seen in Figure 1). Saito 
further discloses that buckets (10) are attached on the absorbent tower's (1) rotary drum 
(5) (as seen in Figure 1). Further disclosed is that the rotation of the rotary drums is 
driven by an electric motor (see col. 2, lines 52-56; Figure 1). 

Regarding claim 25, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the existing system of Wilkinson as modified by Forkosh 
et al. by incorporating a rotary drum and buckets within the system's absorbent tower, 
as taught by Saito, so to increase the percentage of moisture that is absorbed from the 
air (see col. 3, lines 12-25), thus creating an environment that is more suitable and 
comfortable for occupants. 



Regarding claims 26 and 27, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify the existing system of Wilkinson as modified by 
Forkosh et al. and Saito by incorporating a rotary drum and buckets within the system's 
regeneration tower, so to increase the percentage of moisture that is returned to the 
circulated air, thus providing a means of further balancing the concentration of desiccant 
ions between the respective reservoirs and improving the system's overall efficiency. 

Regarding claim 28, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the existing system of Wilkinson as modified by Forkosh 
et al. and Saito by rotating the absorption tower's rotary drum on a continuous basis, so 
to provide a means of consistently providing the desired air quality, thus making the 
system more reliable. 
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Regarding claims 29 and 30, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify the existing system of Wilkinson as modified by 
Forkosh et al. and Saito by rotating the absorption tower's rotary drum on an 
intermediate basis, so to provide a means of adjusting the quality of the delivered air, 
thus making the system more user-compatible. 

Claims 70 and 71 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Forkosh et al. in view of Wilkinson. 

Regarding claim 70, Forkosh et al. disclose a dehumidifier (200 - dehumidifier) that 
produces dehumidified air and utilizes a liquid desiccant for drying (as seen in Figure 4), 
the dehumidifier comprising a liquid desiccant (as seen in Figure 4) in two reservoirs 
(30A, 30B - sumps), one of which contains a higher desiccant concentration than the 
other (see col. 11, lines 1-2); a dehumidifier unit (30B - sump) into which moist air is 
introduced and from which less moist air is removed after dehumidification by liquid 
desiccant transferred thereto (see col. 12, lines 7-24; Figure 4); a regenerator unit (30A 
- sump) which receives desiccant solution that has absorbed from the moist air and 
removes moisture from it (see col. 12, lines 7-24; Figure 4); and a passageway (202 - 
aperture) connecting the reservoirs (as seen in Figure 4), via which passageway, during 
steady state operation of the dehumidifier, there is a net flow of moisture via the 
passageway from the reservoir having the lower desiccant concentration to the other 
reservoir (see col. 11, lines 37-54; col. 12, lines 7-24), wherein there is no pumping of 
liquid desiccant from one reservoir to the other (see col. 10, lines 52-56); at least one 
heat exchanger (102, 104 - conduit/heat exchanger) situated beside the one reservoir 
via which the liquid desiccant in the one reservoir is cooled by a fluid (refrigerant; col. 9, 
lines 38-50). 

Regarding claim 71, Forkosh et al. disclose a majority of the recited limitations above in 
claim 70. 
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Forkosh et al. do not expressly disclose a cooling tower and details related thereto, and 
at least one heat exchanger and details related thereto. 

Wilkinson teaches of a hybrid air conditioning unit that is comprised of refrigeration and 
dehumidification subsystems, and cooling tower (as seen in Figure 3). Wilkinson further 
discloses that the cooling tower (21) circulates (via pump means [25]) water to the 
dehumidifier reservoir (15) through cooling coil (29) and loop (27) (see col. 5, lines 11- 
50; Figure 3). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the existing system of Forkosh et al. by incorporating a cooling tower to cool 
the system's dehumidification unit using water, as taught by Wilkinson, because of its 
abundance and easy accessibility, thus reducing the overall costs associated with 
operating the system. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the existing system of Forkosh et al. by incorporating the system's heat 
exchanger within the dehumidifier's reservoir, as taught by Wilkinson, so to increase the 
rate at which heat is transferred within the dehumidifier, thus providing a means of 
increasing the comfortable of the air that is supplied to a respective enclosure. 

Allowable Subject Matter 

Claims 32, 34 and 36-38 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Early whose telephone number is (571) 272- 
3681. The examiner can normally be reached on Monday - Friday, 7am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler can be reached on (571) 272-4834. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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